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(57) Abstract 

A pulveriser (10) is disclosed which comprises a fan (12) which sucks air through a pipe (28). A hopper (42) receives material which 
is to be pulverised, the hopper (42) having an open lower end which communicates with the pipe (28). Between the hopper (42) and the 
fan (12) there is a venturi (36). Air flows through the venturi (36) at a speed of Mach 1 or above. Pieces of frangible material dropped 
into the hopper (42) are sucked to the venturi (36) where they are blown apart and reduced to powder. 



FOR THE PURPOSES OP INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


E5 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Anneoia 


FI 


Fmland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


All 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TO 


Chad 


BA 


Bosnia and Herzegovtna 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Tnnxl&d and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of Ante 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


zw 


Zimbabwe 


a 


Cote d* Noire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


FT 


Portugal 






cu 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


U 




SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






BE 


Estonia 


LR 


Liberia 


SG 


Singapore 







WO 00/13799 



PCT/ZA99/00074 



PULVERISER AND METHOD OF PULVERISING 

FIELD OF THE INVENTION 

THIS INVENTION relates to pulverisers and to a method of pulverising. 

BACKGROUND TO THE INVENTION 

In many industries it is necessary to reduce pieces of material to fine 
powder. An example is coal which is reduced from nuggets to powder before being 
burned in certain types of power station furnace. Limestone, chalk and many other 
minerals must also, for most uses, be reduced to powder form. 

Breaking up of the rock and grinding it into powder has, to the best of 
Applicant's knowledge, heretofore mainly been carried out mechanically. Ball mills, 
hammer mills and other mechanical structures which have moving parts that impact 
on, and hence crush, the pieces of material are widely used. 

It has also been proposed that pieces of material should be broken up 
in a moving airstream. In prior US specification 2832454 an airstream is blown at 
supersonic speed from a nozzle into a draft tube within which its speed falls to 
subsonic. Particles are sucked into the draft tube through an annular gap between 
the draft tube and the nozzle and broken up in the draft tube. In United States 
specification 5765766 pieces to be broken up fall into an airflow tube, are carried by 
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the airflow into a disintegration chamber and blown against an anvil which breaks 
up the pieces. In both these structures the pieces are blown into the disintegration 
zone by air moving means upstream of the disintegration zone. 

In United States specification 3255793 air is sucked by a centrifugal 
fan through a tube of circular and constant cross section. The tube is connected to 
the fan casing in which the fan rotor turns by a diverging conical nozzle. The United 
States specification states that the pieces entering the nozzle explode due to the 
fact that the air pressure in the nozzle is below the internal pressure of the particles. 

The present invention seeks to provide a new pulveriser and a new 
method of pulverizing. 

BRIEF DESCRIPTION OF THE INVENTION 

According to one aspect of the present invention there is provided a 
pulveriser which comprises an air flow pipe including a venturi, air moving means for 
inducing an air flow through said venturi at a speed of Mach 1 or faster, and an inlet 
to said pipe upstream of said venturi through which pieces of frangible material can 
be fed into said pipe, said air moving means having a suction inlet thereof connected 
to the outlet of said venturi. 

Said air moving means can be a centrifugal fan having its suction inlet 
co-axial with a fan rotor thereof and its outlet tangential to the fan rotor. 
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Said venturi may comprise a throat, a convergent portion which 
decreases in area from an air inlet end thereof to said throat, and a divergent portion 
which increases in area from said throat to an air outlet end thereof. 

Said portions are preferably both circular in cross section. 

To prevent pieces of more than a predetermined size reaching said 
venturi, means for screening the material can be provided. The pulveriser can also 
comprise means for feeding said solid pieces of material as a stream of pieces 
which are spaced apart in the direction in which they are travelling. 

Said means can be an inclined rotatable feed screw for lifting pieces 
which have passed through a screen which prevents pieces of greater than 
predetermined size reaching said screw, the pieces being discharged from the top 
end of the screw so that they drop into said pipe. 

According to a further aspect of the present invention there is provided 
a method of pulverising frangible material in which air is sucked through a venturi at 
a speed equal to or in excess of Mach 1 , and the pieces of material to be pulverised 
are entrained in the air flowing to the venturi so that they are carried to the venturi by 
the flowing air. 

To achieve efficient operation without blocking, said pieces are 
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preferably separated into a stream of pieces which reach said venturi in succession. 
Said material can additionally be screened to prevent material pieces above a 
predetermined size reaching said venturi. 



BRIEF DESCRIPTION OF THE DRAWINGS 
5 For a better understanding of the present invention, and to show how 

the same may be earned into effect, reference will now be made, by way of example, 
to the accompanying drawing in which:- 

Figure 1 is a side elevation, partly in section, of a pulveriser in accordance 
with the present invention; 
10 Figure 2 is a top plan view of the pulveriser; 

Figure 3 is a view of the pulveriser from one end; and 

Figure 4 illustrates, to a larger scale, the operation of the pulveriser. 



DETAILED DESCRIPTION OF THE DRAWINGS 

The pulveriser 10 shown in Figures 1 to 3 of the drawing comprises air 

15 moving means in the form of a centrifugal fan 12 which is driven by a motor 14. The 
motor 14 is mounted on a bracket 16 which is itself secured to the casing 18 of the 
fan 12. The motor 14 is connected to a shaft 20 by way of a drive belt 22. The shaft 
20 is carried by bearings 24 which are themselves mounted on a further bracket 26. 
The bracket 26 is secured to the casing 18. The shaft 20 passes through one of the 

20 walls of the casing 18 and the rotor (not shown) of the fan 12 is carried by the part of 
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the shaft 20 which is within the casing 18. 
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An airflow pipe 28 is connected to the suction inlet 30 of the casing 18. 
It will be understood that the suction inlet 30 of the centrifugal fan is co-axial with the 
fan's rotor and drive shaft 20. The fan's outlet (see Figures 2 and 3) is on the 
periphery of the casing 18 and is designated 32. 

The pipe 28 includes two sections 34 and 36. The section 34 is 
cylindrical in shape and the right hand end thereof, as viewed in Figures 1 and 2, 
constitutes the inlet to the pipe 28. The inlet is covered by a filter 38. The section 
34 has an elongate opening 40 in the upper part thereof, the opening 40 
communicating with the open lower end of a hopper 42. The hopper 42 is open at 
its upper end. 

The inlet 30 is of the same diameter as the section 34. 

At the left hand end of the section 34, as viewed in Figures 1 and 2, 
there is a flange 44 and at the right hand end of the section 36 there is a flange 46. 
The flanges 44 and 46 are bolted or otherwise secured together. The section 36 
has a second flange 48 by means of which the section 36 is bolted to a flange 50 of 
the inlet 30. 



The section 36 is in the form of a venturi. More specifically, the 
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section 36 includes a tapering portion 52 which progressively reduces in diameter 
from the flange 46 to a cylindrical portion 54 which is of smaller diameter than the 
section 34. The portion 54 constitutes a throat. Between the portion 54 and the 
flange 48 there is a divergent portion 56 which progressively increases in diameter in 
5 the direction of air flow. The portion 52 is longer than the portion 56 and hence the 

angle at which it tapers is smaller. 



Solid pieces of frangible material are dumped into a storage hopper 58 
which is open at its upper end and closed at its lower end. The lower end of the 
hopper is constituted by an inclined cylindrical wall 60 co-axial with which there is an 

10 inclined feed screw 62. A screen 64 (Figure 2) comprising a series of parallel bars 
66 prevents oversized pieces of material from entering the feed screw 62. The 
screw 62 lifts the solid pieces and drops them into the hopper 42 through which they 
fall into the pipe 28. The arrangement is such that it provides a stream of spaced 
apart pieces of material to the pipe 28, none of the pieces exceeding a 

15 predetermined size. The screw 62 is driven by a motor 68 via a transmission 70. 

Figure 4 diagrammatically illustrates the way in which Applicant 
believes the pulveriser operates. 



20 



A solid piece of material SP which has passed between the bars 66 of 
the screen 64 and has been lifted by the screw 62 into the hopper 42 falls into the 
pipe 28 and is propelled along the pipe by the flowing airstream. The piece of 
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material is smaller than the section 34 and there is hence a gap between the inner 
surface of the section 34 and the piece SP. As the piece SP enters the tapering 
portion 52, the gap gets narrower and eventually the piece SP causes a substantial 
reduction in the area of the portion 52 through which air can flow. A recompression 
shock wave S1 trails rearwardly from the solid piece and a bow shock wave S2 
builds up ahead of the solid piece. Where the portion 52 merges with the portion 54 
there is a standing shock wave S3. It is believed that it is the action of these shock 
waves on the solid piece SP that disintegrates it. 

The material which emerges from the fan is in the form of a fine 
powder. The pulveriser, ignoring the fan noise, does not make any significant noise. 
Reduction of, say, a piece of coal to coal dust is accompanied by a short burst of 
sound which Applicant believes is caused by the disintegration of the solid piece as 
the shock waves impinge on it. 

The pulveriser illustrated in Figures 1 to 3 has the following technical 

features:- 

Motor rating - 6 kW using a three phase 380v power supply; 
Fan rotor speed 5000 rpm; 
Fan rotor diameter 300mm; 

Length of portion 52 40mm; 

Length of portion 54 70mm; 

Length of portion 56 360mm; 
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Distance between the flange 44 and the hopper 42 790mm; 

Diameter of section 34 160mm; 

Diameter of portion 54 70mm 

Rate of air flow at 5000 rpm, 50 cubic feet per minute. 



Tests earned out thus far on a prototype indicate that an air speed of 
Mach 1 is achieved at the throat where the portions 52 and 54 merge. Applicant 
believes that the standing supersonic shock wave S3 is created at this zone, and 
that there is a very high pressure differential across this shock wave. This 
differential plays a not insignificant part in disintegrating to dust a piece of material 
passing through this shock wave. 



Broken glass, limestone, coal and broken bricks have been 
successfully reduced to powder in the pulveriser described. 
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CLAIMS: 

1 . A pulveriser which comprises an air flow pipe including a venturi, air 
moving means for inducing an air flow through said venturi at a speed of Mach 1 or 
faster, and an inlet to said pipe upstream of said venturi through which pieces of 
frangible material can be fed into said pipe, said air moving means having a suction 
inlet thereof connected to the outlet of said venturi. 

2. A pulveriser as claimed in claim 1 , characterized in that said air moving 
means is a centrifugal fan having its suction inlet co-axial with a fan rotor thereof and 
its outlet tangential to the fan rotor. 

3. A pulveriser as claimed in claim 1 , characterized in that said venturi 
comprises a throat, a convergent portion which decreases in area from an air inlet 
end thereof to said throat, and a divergent portion which increases in area from said 
throat to an air outlet end thereof. 

4. A pulveriser as claimed in claim 3, characterized in that said portions 
are both circular in cross section. 

5. A pulveriser as claimed in claim 1 and including means for screening 
the material to be pulverised to prevent pieces of greater than a predetermined size 
reaching said venturi. 
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6. A pulveriser as claimed in claim 1 and including means for feeding said 
solid pieces of material as a stream of pieces which are spaced apart in the direction 
in which they are travelling. 

7. A pulveriser as claimed in claim 6, wherein said means comprises an 
inclined rotatable feed screw for lifting pieces which have passed through a screen 
which prevents pieces of greater than predetermined size reaching said screw, the 
pieces being discharged from the top end of the screw so that they drop into said 
pipe. 

8. A method of pulverising frangible material in which air is sucked 
through a venturi at a speed equal to or in excess of Mach 1 , and pieces of the 
material to be pulverised are entrained in the air flowing to the venturi so that they 
are carried to the venturi by the flowing air. 

9. A method of pulverising as claimed in claim 8 and comprising 
separating said pieces into a stream of pieces which reach said venturi in 
succession. 

10. A method as claimed in claim 9 and comprising screening said material 
to prevent material pieces above, a predetermined size reaching said venturi. 
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